To investigate the applicability of slurry infiltrated fiber concrete (SIFCON) for use in blast-resistant structures, experimental investigations were conducted to evaluate the spall-reducing performance of SIFCON slabs subjected to contact detonation. The test results showed that SIFCON was more effective in reducing spall damage due to contact detonation as compared with normal concrete and other various fiber reinforced cementitious composites. Furthermore, the spall and perforation limits of SIFCON slabs subjected to contact detonation were identified based on the test results.
1. 
ii) When designing important structures such as industrial plants and public facilities, it is necessary to ensure their safety against accidental/intentional explosions, which happen rarely but can cause serious damage. In particular, the fracture modes of concrete slabs subjected to blast loadings are characterized by spalling due to the tensile stress wave being reflected from the back side of the slab. To protect human lives inside a structure under such conditions, it is necessary to prevent the launch of concrete fragments that accompany spalling. Therefore, reducing spall damage is the most important problem faced by designers of blast-resistant concrete structures.
Slurry infiltrated fiber concrete (SIFCON), which is manufactured by first placing fibers into an empty mold and then infiltrating them with grout, was introduced by D. R. Lankard in the 1980s. Because of its high volume content of fibers, SIFCON possesses good properties in terms of tension, shear, flexure, impact, and so on. However, the spall-reducing performance of SIFCON under contact detonation loadings is presently unclear. Therefore, this paper presents the results of experimental studies on mixture proportions to ensure SIFCON's high level of toughness and blast resistance against contact detonation.
In the first part of this work, experimental investigations were conducted regarding the influences of the types of fibers and the mixture proportions of the matrix on the static flexural toughness of SIFCON. Hooked-end steel fibers with an aspect ratio of 48.4 and polyvinyl alcohol (PVA) fibers (mono-filament with a large diameter and an aspect ratio of 45.5) were employed as reinforcing fiber materials, and the water-binder ratio of the matrix was varied at 40, 33, and 25%. Based on the test results, the mixture proportions of SIFCON with good flexural toughness were selected as the mixture proportions for use during contact detonation tests.
In the later part of this work, to evaluate the spall-reducing performance of SIFCON under blast loadings, contact detonation tests were carried out on SIFCON slabs for which the mixture proportions were selected during the aforementioned experiment. The test variables were the slab material (normal concrete, S-SIFCON, and PVA-SIFCON); the amount of explosives (100 and 200 g in weight); and the slab thickness (55, 70, 85, and 100 mm). After the tests, the fracture behaviors of each specimen were observed in detail, and then the sizes of the local failure created in each specimen were measured and compared with those in other fiber reinforced cementitious composites (FRCCs) treated in previous studies. Furthermore, the relationships between the local failure sizes and the modified-scaled concrete thickness T/W m 1/3 were investigated. The main results obtained are as follows:
(1) When comparing the same explosive charge and the same slab thickness, SIFCON was more effective in reducing the spall failure due to contact detonation as compared with normal concrete and other FRCCs.
(2) By using S-SIFCON as a slab material, it was possible to reduce the T/W m 1/3 values of the spall and perforation limits of the slab by almost 50% and 30%, respectively. In addition, PVA-SIFCON reduced the spall and perforation limits by almost 36% and 22%, respectively.
(3) SIFCON reduced the perforation diameters of the slabs subjected to contact detonation; however, the size of the crater in SIFCON slabs was almost as large as that in normal concrete slabs.
(4) The line for predicting the total damage depth (the sum of the crater and spall depths) of PVA-SIFCON slabs could not be expressed by a line segment joining the spall and perforation limits. Further, the slope of the prediction line of S-SIFCON slabs might be steeper than that of normal concrete slabs. 
